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(54) Detergent composition 

(57) Disclosed herein is a detergent composition 
comprising (A) 5-95 wt.% of an anionic surfactant, (B) 
0.2-5 wt.% of at least one germicide selected from 
among cationic germicides such as benzalkonium salts 
and chlorhexidine salts, and (C) at least one antibacte- 
rial agent such as triclosan, wherein the weight ratio 
(B)/(C) of the cationic germicide of the component (B) to 
the antibacterial agent of the component (C) is 0.1 to 
25. The detergent composition has excellent deter- 
gency, foamability and germicidal effect. 
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BACKGROUND OF THE INVENTION 
Field of the Invention: 

The present invention relates to detergent compositions, and particularly to detergent compositions which have 
excellent detergency and foamability and high germicidal effect and are hence excellent in anti-dandruffy and antipru- 
ritic effects on the scalp, and antipruritic and deodorant effects on the body. 

Description of the Background Art: 

In the conventional detergent compositions, an anionic surfactant is often incorporated with a view toward achiev- 
ing excellent detergency and foamability. 

On the other hand, detergents, particularly, hair and body shampoos, are also required to have an germicidal effect 
in addition to the detergent effect. Many investigations have been made as to detergents having a germicidal effect, and 
detergent compositions making use of a cationic germicide as a germicide have been known. 

However, the combined use of an anionic surfactant with a cationic germicide has involved a problem that they form 
a complex, so that not only the detergency is lowered, but also the germicidal effect cannot be sufficiently exhibited. 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention to provide detergent compositions which have excellent deter- 
gency and foamability and also superb germicidal effect, and can hence effectively prevent formation of dandruff and 
itch on the scalp, and itch on and odor of the body 

In view of the foregoing circumstances, the present inventors have carried out an extensive investigation. As a 
result, it has been found that when a specific cationic germicide and a specific antibacterial agent are incorporated in 
specific weight proportions in combination with an anionic surfactant, the germicidal effect of the cationic germicide in 
anions and the effect of the antibacterial agent are synergistically improved, thus leading to completion of the present 
invention which relates to detergent compositions excellent in effects such as antidandruffy. antipruritic and deodorant 
effects. 

According to the present invention, there is thus provided a detergent composition comprising the following com- 
ponents (A), (B) and (C): 

(A) 5-95 wt.% of an anionic surfactant; 

(B) 0.2-5 wt.% of at least one germicide selected from the group consisting of cationic germicides represented by 
the following general formulae (1) to (4): 



wherein R 1 and R 2 may be the same or different from each other and are independently a long-chain alkyl, long- 
chain alkenyl or long-chain hydroxyalkyl group having 6-14 carbon atoms, said groups R 1 and R 2 having 16-26 car- 
bon atoms in total, R 3 and R 4 may be the same or different from each other and are independently an alkyl or 
hydroxyalkyl group having 1 -3 carbon atoms, or a polyoxyethylene group having an average number of moles of at 
most 10, and Z 1 is a halogen atom, an anionic residue of an amino acid, fatty acid, or a phosphate, phosphonate, 
sulfonate or sulfate having a linear or branched alkyl or alkenyl group having 1-30 carbon atoms, or an anionic oli- 
gomer or polymer having a styrenesulfonic acid having a polymerization degree of at least 3 or containing a con- 
densate of a sulfonated polycyclic aromatic compound, which may have a hydrocarbon group as a substituent 
group, with formalin: 




(i) 
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.CHs 
CH 3 



Z l (2) 



wherein R 5 is a hydrocarbon group having 8-14 carbon atoms or a group represented by the formula: 

CH 3 CH 3 
CH 3 - C- CH 2 - C -^)-0C 2 H 4 -0C 2 H 4 - 
CH 3 CH 3 



Z 1 is a halogen atom, an anionic residue of an amino acid, fatty acid, or a phosphate, phosphonate, sulfonate or 
sulfate having a linear or branched alky! or alkenyl group having 1 -30 carbon atoms, or an anionic oligomer or pol- 
ymer having a styrenesulfonic acid having a polymeriztion degree of at least 3 or containing a condensate of a sul- 
fonated polycyclic aromatic compound, which may have a hydrocarbon group as a substituent group, with formalin; 



NH 



NH 
II 
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NH-C-NH-C-NH 
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/ 



2Z 2 (3) 



wherein Z 2 is gluconic acid, acetic acid or hydrochloric acid; and 



(4) 



wherein R 6 is a linear or branched alkyl group having 6-18 carbon atoms, Z 3 is a halogen atom, an anionic residue 
of an amino acid, fatty acid, or a phosphate, phosphonate, sulfonate or sulfate having a linear or branched alkyl or 
alkenyl group having 1-30 carbon atoms, or an anionic oligomer or polymer having a styrenesulfonic acid having a 
polymerization degree of at least 3 or containing a condensate of a sulfonated polycyclic aromatic compound, 
which may have a hydrocarbon group as a substituent group, with formalin; and 

(C) at least one antibacterial agent selected from the group consisting of triclosan, triclocarban, DMDM hydantoin, 
piroctone olamine, zinc pyrithione, selenium disulfide, climbazole and 3-methyl-4-(1-methylethyl)phenol (i.e., iso- 
propyl cresol), 

wherein the weight ratio (B)/(C) of the cationic germicide of the component (B) to the antibacterial agent of the com- 
ponent (C) is 0.1 to 25. 



The detergent composition according to the present invention has excellent detergency and foamability, and further 
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has high germicidal effect arHe antibacterial spectrum because the antibacts^^pent and germicide are used in 
combination. Therefore, the ^^Dosition has a sufficient antidandruffy effect on thHRlp, and antipruritic and deodor- 
ant effects on the body and scalp. 

The above and other objects, features and advantages of the present invention will be readily appreciated as the 
5 same becomes better understood from the preferred embodiments of the present invention, which will be described 
subsequently in detail, and from the appended claims. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

10 No particular limitation is imposed on the anionic surfactant useful in the practice of the present invention. Exam- 
ples thereof include higher fatty acid salts, polyoxyalkylene alkyl ether carboxylic acids and salts thereof, alkylsulfates, 
alkylsulfonates, alkylbenzenesuifonates, polyoxyalkylene alkyl ether sulfates, alkylphosphates, polyoxyalkylene alkyl 
ether phosphates, polyoxyalkylene alkylamide ether carboxylic acids and salts thereof, alkylsulfosuccinates, polyoxy- 
alkylene alkyl ether sulfosuccinates, N-acyl-N-methyltaurinic acid salts, N-acylsarcosinates, a-olefin-sulfonates, 

is acylated isethionates, and acylated glutamic acid and salts thereof. Of these, the higher fatty acid salts, alkylsulfates, 
polyoxyalkylene alkyl ether sulfates, alkylphosphates, polyoxyalkylene alkylamide ether carboxylates, acylated isethion- 
ates, polyoxyalkylene alkyl ether carboxylic acids, salts thereof and polyoxyalkylene alkyl ether sulfosuccinates are 
more preferred. 

Alkylsulfates or polyoxyalkylene alkyl ether sulfates represented by the following general formula (5): 

20 

R 7 0-(CH 2 CH 2 0) n -S0 3 M 1 (5) 

wherein R 7 is a linear or branched alkyl or alkenyl group having 8-20 carbon atoms, n is a number of 0-10 on the aver- 
age, and M 1 is an alkali metal or alkaline earth metal atom, or an ammonium, alkylammonium or alkanolammonium 
25 group; and higher fatty acid salts represented by the following general formula (6): 

R 8 COOX (6) 

wherein R 8 is a linear or branched alkyl or alkenyl group having 7-21 carbon atoms, and X is a potassium or sodium 
30 atom, or an ammonium or alkanolammonium group, are particularly preferred. 

In the general formula (6), R 8 is particularly preferably a linear or branched alkyl or alkenyl group having 9-17 car- 
bon atoms. 

X is preferably a potassium or sodium atom, or an ammonium or triethanolammonium group. 
The above-described anionic surfactants may be used either singly or in any combination thereof. The higher fatty 
35 acid salt may be used in combination with any other anionic surfactant. In this case, the resultant detergent composition 
is suitable for use as a body shampoo. 

The component (A) is incorporated in a proportion of 5-95 wt.% based on the total weight of the composition. When 
the composition is provided in the form of liquid, the component (A) is preferably incorporated in a proportion of 5-50 
wt.%, particularly, 8-40 wt.%. When the composition is provided in the form of paste, the component (A) is preferably 
40 incorporated in a proportion of 10-80 wt.%, particularly, 15-70 wt.%. When the composition is provided in the form of 
solid, the component (A) is preferably incorporated in a proportion of 60-95 wt.%, particularly, 70-95 wt.%. 

The cationic germicide of the component (B) useful in the practice of the present invention is at least one selected 
from the group consisting of quaternary ammonium salts represented by the general formula (1), benzalkonium salts 
represented by the general formula (2), chlorhexidine salts represented by the general formula (3) and pyridinium salts 
45 represented by the general formula (4). 

In the general formulae (1) and (2), Z 1 is particularly preferably a halogen atom. 

Specific examples of the component (B) include benzalkonium chloride, benzethonium chloride, cety! pyridinium 
chloride, chlorhexidine gluconate, chlorhexidine acetate and chlorhexidine hydrochloride. Of these, those represented 
by the general formula (2), for example, benzalkonium chloride and benzethonium chloride are preferred, with benzal- 
50 konium type germicides represented by the general formula (2a); 
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CH 3 




|-CH 2 -{0) 



(2a) 



CH 3 



wherein R 5a is a linear or branched alkyl or alkenyl group having 8-14 carbon atoms, for example, benzalkonium chlo- 
ride, being particularly preferred. 

The cationic germicides of the component (B) may be used either singly or in any combination thereof, and are 
incorporated in a proportion of 0.2-5 wt.% based on the total weight of the composition from the viewpoints of germicidal 
effect and irritation. The germicides are preferably incorporated in a proportion of 0.3-4 wt.%, particularly, 0.4-3 wt.%. 

The antibacterial agent of the component (C) useful in the practice of the present invention is at least one selected 
from the group consisting of triclosan, triclocarban, piroctone olamine, DMDM hydantoin, zinc pyrithione, selenium 
disulfide, climbazole and 3-methyl-4-(1-methylethyl)phenol (i.e., isopropyl cresol). Of these, triclosan, triclocarban, 
. DMDM hydantoin, zinc pyrithione, piroctone olamine and 3-methyl-4-(1-methyl-ethyl)phenol are preferred. 

The proportion of the component (C) is preferably determined in terms of a ratio to the component (B). The weight 
ratio of the component (B) to the component (C) to be incorporated is preferably within a range of 0.1-25, particularly,. 
0. 1 -20 because the synergistic effect of antibacterial activity is obtained. 

In the detergent compositions according to the present invention, a metal chelating agent may be added to more 
enhance the germicidal and antibacterial effects of the compositions. 

No particular limitation is imposed on the metal chelating agent used in the present invention so far as it has a 
capacity to chelate metal ions. However, examples thereof include aminopolycarboxylic acid type chelating agents, aro- 
matic and aliphatic carboxylic acid type chelating agents, amino acid type chelating agents, ether polycarboxylic acid 
type chelating agents, phosphonic acid type chelating agents such as iminodimethylphosphonic acid (lDP), alkyldi- 
phosphonic acids (ADPAs) and 1-hydroxyethane-1,1-diphosphonic acid (DEQUEST™ 2010), hydroxycarboxylic acid 
type chelating agents, phosphoric acid type chelating agents, chelating agents of the polyelectrolyte (including oligomer 
electrolyte) type, and dimethylglyoxime (DG). Each of these chelating agents may be in the form of a free acid or a salt 
such as the sodium, potassium or ammonium salt. The chelating agent may also be in the form of a hydrolyzable ester 
derivative. 

Specific examples of the aminopolycarboxylic acid type chelating agents include: 

a) compounds represented by the chemical formula, R 9 (Y) 2 ; 

b) compounds represented by the chemical formula, N(Y) 3 ; 

c) compounds represented by the chemical formula, R 9 -N(Y)-CH 2 CH 2 -N(Y)-R 9 ; 

d) compounds represented by the chemical formula, R 9 -N(Y)-CH 2 CH 2 -N(Y) 2 ; 

e) compounds represented by the chemical formula, (Y) 2 N-R 10 -N(Y) 2 ; and 

f) compounds similar to the compounds of e), which contain Y more than 4 groups, for example, a compound rep- 
resented by the formula: 



In the above formulae, Y is -CH 2 COOH or -CH 2 CH 2 COOH, R 9 is a group making up a known chelating agent, such 
as a hydrogen atom, or an alkyl, hydroxyl or hydroxyalkyl group, and R 10 is a group making up a known chelating agent 
of this kind, such as an alkylene or cycloalkylene group. 

Typical examples of the aminopolycarboxylic acid type chelating agents include ethylenediaminetetraacetic acid 
(EDTA) cyclohexanediaminetetraacetic acid (CDTA), nitrilotriacetic acid (NTA), iminodiacetic acid (IDA), N-(2 -hydrox- 
yethyl)iminodiacetic acid (HIMDA), diethylenetriaminepentaacetic acid (DTPA), N-(2-hydroxyethyl)ethylenediamine- 
. triacetic acid (EDTA-OH) and glycol ether diaminetetraacetic acid (GEDTA) as well as salts thereof. 

Examples of the aromatic and aliphatic carboxylic acid type chelating agents used in the present invention include 



(HOOCH 2 C) 2 N-CH2CH2-N-CH2CH2-N(CH 2 COOH)2 



CH 2 COOH 
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oxalic acid, malonic acid, su^Bacid, giutaric acid, adipic acid, itaconic acid, ac^^acid, pyruvic acid, salicylic acid, 
acetylsalicylic acid, hydroxySK)ic acid, aminobenzoic acid (including anthrani^BPd), phthalic acid, trimellitic acid > 
and gallic acid as well as salts, methyl esters and ethyl esters thereof. Examples of the amino acid type chelating agents 
used in the present invention include glycine, serine, alanine, lysine, cystine, cysteine, ethionine, tyrosine, methionine, 
5 and salts and derivatives thereof. 

Examples of the ether polycarboxylic acid type chelating agents used in the present invention include diglycolic 
acid, compounds represented by the following formula: 



10 



15 



20 



Y 1 - CH - 0 - CH - CH - 0 - Z 4 

I I I 

c=o c=o c=o 

I I I 

OH OH OH 



wherein Y 1 is a hydrogen atom, -CH 2 COOH or -COOH, and Z 4 is a hydrogen atom, 



-CH 2 COOH or -CHCOOH. 

I 

CH 2 COOH 



25 

Examples of the hydroxycarboxylic acid type chelating agents used in the present invention include malic acid, citric 
acid, glycolic acid, gluconic acid, heptonic acid, tartaric acid, lactic acid, and salts thereof. Examples of the phosphoric 
acid type chelating agents used in the present invention include orthophosphoric acid, pyrophosphoric acid, triphos- 
phoric acid and polyphosphoric acid. Examples of the chelating agents of the polyelectrolyte (including oligomer elec- 
30 trolyte) type used in the present invention include acrylic acid polymers, maleic anhydride polymers, a-hydroxyacrylic 
acid polymers, itaconic acid polymers, copolymers composed of at least two monomers of these polymers, and epoxy- 
succinic acid polymers. Further, ascorbic acid, thioglycolic acid, phytic acid, glyoxylic acid and glyoxalic acid as well as 
salts thereof may also be suitably used as the chelating agents in the present invention. 

Preferable examples of the chelating agents include ethylenediaminetetraacetic acid (EDTA), succinic acid, sali- 
35 cylic acid, oxalic acid, lactic acid, fumaric acid, tartaric acid, 1 -hydroxyethane-1 , 1 -diphosphonic acid and salts thereof. 
The metal chelating agent is incorporated in a proportion of 0-1-10 wt.%, preferably 0.2-5 wt.% based on the total 
weight of the composition. 

To the compositions according to the present invention, antibacterial agents other than the above-described anti- 
bacterial agents may be added so far as no detrimental influence is thereby imposed on the effects of the present inven- 
40 tion. Examples of such antibacterial agents include those described in "Cosmetic and Drug Preservation Principles and 
Practice' 1 (John J. Kabara, Marcel Dekker, Inc.). 

Further, antiphlogistics may be added so far as no detrimental influence is thereby imposed on the effects of the 
present invention. Examples of such antiphlogistics include glycyrrhetinic acid, dihydrocholesterin and allantoin. 

In the detergent compositions according to the present invention, amphoteric surfactants such as carbobetaine, 
45 sulfobetaine and hydroxysulfobetaine, or amine oxide type surfactants, alkanolamide type surfactants, amidoamino acid 
type surfactants or the like may be further incorporated so far as no detrimental influence is thereby imposed on the 
effects of the present invention. 

Furthermore, silicone derivatives can be incorporated in a proportion of 0.1-5 wt.% to the detergent compositions 
according to the present invention to give users a pleasant feel of sliding or dryness. No particular limitation is imposed 
so on the silicone derivatives so far as they are those commonly used in the classical detergents and cosmetics. Examples 
thereof include dimethyl polysiloxane, methylphenyl polysiloxane. polyether-modified silicones, epoxy-modified sili- 
cones, alkoxy-modified silicones, amino-modified silicones, fatty acid-modified silicones and fluorine-modified silicones. 

Besides, conditioning agents can be incorporated in a proportion of about 0.1-5 wt.% in the detergent compositions 
according to the present invention to provide conditioning shampoos. 
55 As the conditioning agents, there may be preferably used cationic polymers such as cationic cellulose derivatives, 
cationic starch, cationic guar gum derivatives, copolymers of a diallyl quaternary ammonium salt and acrylamide, 
quaternized polyvinyl pyrrolidone derivatives, and polyglycol-amine condensates. 

In the detergent compositions according to the present invention, ingredients commonly incorporated in the classi- 
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cal cosmetics, drugs, foodl^he like, for example, moisturizers such as propyl^glycol, glycerol, diethylene glycol 
monoethyl ether, sorbitol and panthenol; colorants such as dyes and pigments; pearl-like-hue-imparting agents; chi- 
tosan derivatives such as hydroxypropylchitosan; various kinds of perfume bases; and besides ingredients described 
in ENCYCLOPEDIA OF SHAMPOO INGREDIENTS (MICELLE PRESS, 1985), may be incorporated in addition to the 
s above-described components, as needed, so far as no detrimental influence is thereby imposed on the effects of the 
present invention. 

The detergent compositions according to the present invention can be prepared in accordance with a method 
known perse in the art into various forms such as solid, paste, gel and liquid. The detergent compositions are suitable 
for use as human hair or body shampoos, and can be used for animals such as horses. 
w The present invention will hereinafter be described in more detail by the following examples. However, the present 
invention is not limited to these examples. Incidentally, the amounts of individual components to be incorporated in the 
following examples were expressed on the basis of active ingredients. All designations of "%" as will be used in the fol- 
lowing examples mean % by weight. 

15 Example 1 : 

Detergent compositions of their corresponding formulations shown below were prepared to conduct a germicidal 

test. 



20 





Coconut fatty acid potassium salt 


10% 




Benzalkonium chloride* 


0, 0-2, 0.6, 0.8, 0.9, 0.95 or 1.0% 


25 


Triclosan 


0, 0.05, 0.1, 0.2, 0.4, 0.8 or 1.0% 




Water 


Balance 



: Cis/Cu = 50/50 (by weight), the same shall apply hereinafter. 



30 



35 



In the compositions, benzalkonium chloride and triclosan were incorporated to give a total amount of 1.0%. The 
germicidal effects of the compositions on Escherichia coli are shown in Table 1 . 



(Method of germicidal test) 

A germ (Escherichia coii IFO 3972) to be tested was precultured in advance in an SCD medium (product of Nippon 
Seiyaku K.K.), and the resultant culture solution was used in the test. 

Each (1 0 ml) of the detergent compositions, which had been diluted to the predetermined concentration (dilution of 
the composition: by 1, 2, 4, 8, 16, 32, 64, 128, 256 or 512) with sterile water, was inoculated with 0.1 ml (10 to 10 
40 cells/ml) of the culture solution. When predetermined periods of time (2.5, 5, 10 and 15 minutes) went on, a portion of 
the thus-inoculated composition was taken out by a platinum loop and inoculated in a growth medium to conduct culture 
at 30°C for 3 days, thereby judging whether the germ grew or not. 

The results of the germicidal test were expressed in terms of the number of sterilized areas, which is 40 where no 
growth of the germ was observed over all the diluted concentrations and all the periods of time of the reaction. 

Table 1 





Invention product 


Comparati 


/e product 




1 


2 


3 


4 


5 


1 . 


2 


Coconut fatty acid potassium salt (A) 


10 


10 


10 


10 


10 


10 


10 


Benzalkonium chloride (B) 


0.95 


0.9 


0.8 


0.6 


0.2 


1 




Triclosan (C) 


: 0.05 


0.1 


0.2 


0.4 


0.8 




1 


Water 


Bal 


Bal 


Bal 


Bal 


Bal 


Bal 


Bal 


Ratio (B)/(C) of cation to antibacterial agent 


19.00 


9.00 


4.00 


1.50 


0.25 







50 
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Table 1 (continued) 



Invention product 




Comparative product 



1 



2 



3 



4 



5 



1 



2 



Germicidal effect (£ coli) 



32 



34 



33 



30 



28 



20 



15 



As apparent from Table 1, it was confirmed that when benzalkonium chloride and triclosan are incorporated in a 
total proportion of 1.0%, a synergistic effect is recognized compared with the germicidal effect in the case where the 
individual agents are used by itself. 



Detergent compositions of their corresponding formulations shown in Tables 2 and 3 were used to evaluate their 
germicidal effects in accordance with the method of the germicidal test described in Example 1 . However, Staphyloco- 
ccus aureus IFO 12732 and Escherichia coli IFO 3972 were used as test germs to conduct the test. 

Further, their foaming and deodorant effects were evaluated in accordance with the following methods and stand- 
ards. The results are shown collectively in Tables 2 and 3. 

(Evaluation method and standard of deodorant effect) 

With respect to each of the detergent compositions, a service test was conducted once a day for 2 weeks with pan- 
elists composed of five men and five women. 

(Evaluation method) 

The deodorant effect was evaluated by an expert valuer as to whether the panelists had a body smell or not upon 
elapsed time of 24 hours after the final cleansing and ranked in accordance with the following standard. 

(Evaluation standard) 

5: Not smelled; 
4: Slightly smelled; 
3: Smelled; 

2: Considerably smelled; and 
1 : Strongly smelled. 

The results of the deodorant effect were expressed in terms of the average value of the ten panelists in accordance 
with the following standard: 

@ : At least 4.0, good deodorant effect; 

0 : 3.2-3.9, somewhat good deodorant effect; 

a: 2.5-3.1 , fair deodorant effect; and 

X: At most 2.4, poor deodorant effect. 

(Evaluation method and standard of foaming) 

At the same time, foaming of each of the detergent compositions when the bodies of the panelists were cleansed 
with the composition was evaluated in accordance with the following standard. 

(Evaluation standard) 

5: Felt that foaming was good; 

4: Felt that foaming was somewhat good; 

3: Felt that foaming was fair; 

2: Felt that foaming was somewhat poor; and 

1 : Felt that foaming was poor. 



Example 2: 



8 



10 



The results were expr< 
standard: 
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in terms of the average value of the ten pan* 



accordance with the following 



<§): At least 4.5, good foaming; 

0 : 3.5-4.4, somewhat good foaming; 

a: 2.5-3.4, fair foaming; and 

X: At most 2.4, poor foaming. 



Table 2 









Invention product 












6 


7 


8 


9 


10 


11 




Component (A) 


Sodium laurate 


10.00 


6.00 


- 


18.00 


10.00 


- 






Coconut fatty acid triethanolamine salt 


- 


5.00 


10.00 


- 


- 


11.00 




Component (B) 


Behzalkonium chloride* 


0.50 


0.50 


1.00 


0.50 


0.75 


0.50 




Component (C) 


3-Methyl-4-(1-methylethyl)phenol 








0.10 




0.05 


20 




Triclosan 
Triclocarban 
DMDM hydantoin 


0 10 


0.10 


0.15 




0.20 




25 




Water 


Bal 


Bal 


Bal 


Bal 


Bal 


Bai 


Ratio (B)/(C) 


Ratio of cation to antibacterial agent 


5.00 


5.00 


6.67 


5.00 


3.75 


10.00 






Germicidal effect 


o 


© 


© 


© 


© 


O ! 






Foaming 


O 


© 


O 


© 


O 


O 


30 




Germicidal effect (S. aureus). 


27 


29 


29 


25 


27 


25 






Germicidal effect (E colt) 


29 


30 


33 


24 


25 


27 



35 



40 



Note) *: C 12 /C 14 =50/50 (by weight). 
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Table 3 









Comparative product 


5 






3 


4 


5 


6 ! 


7 


8 




Component (A) 


Sodium laurate 

Coconut acid triethanolamine salt 


10.00 


6.00 
5.00 


10.00 


18.00 


10.00 


11.00 


to 


Component (B) 


Benzalkonium chloride* 




0.50 








0.50 




Component (C) 


3-Methyl-4-(1 -methylethyl)phenol 

Triclosan 

Triclocarban 


0.10 


• 


0.15 
- 


0.10 
• 


* 


• 


15 




DMDM hydantoin 


■ 


• 


• 


* 


0.20 








Water 


Bal 


Bal 


Bal 


Bal 


Bal 


Bal 






1 1MMW WI WUIIVII IV HIIMVMWIWI IMI 














20 


agent 
















Germicidal effect 


A 


A 


A 


X 


X 


A 






Foaming 


o 


@ 


0 


© 


O 


o 






Germicidal effect (S. aureus) 


6 


8 


6 


4 


3 


6 


25 




Germicidal effect (£ colt) 


2 


10 


3 


2 


3 


13 



Note: C 12 /C 14 =50/50 (by weight). 

As apparent from Tables 2 and 3, it was confirmed that the detergent compositions in which the cationic germicide 
30 (B) and the antibacterial agent (C) are used in combination are excellent in foaming and have good germicidal and deo- 
dorant effects. 

Example 3: 

35 Detergent compositions of their corresponding formulations shown below were prepared to conduct a germicidal 
test. 



40 


Triethanolamine monolauryl phosphate 


10% 




Benzalkonium chloride* 


0, 0.2, 0.6, 0.8, 0.9, 0.95 or 1 .0% 




Triclocarban 


0,0.05, 0.1,0.2,0.4, 0.8 or 1.0% 


45 


Water 


Balance 



*:C 12 /C 14 = 50/50 (by weight) 



50 



In the compositions, benzalkonium chloride and triclocarban were incorporated to give a total amount of 1 .0%. The 
germicidal effects of the compositions on Escherichia coli are shown in Table 4. 



(Method of germicidal test) 

A germ (Escherichia coli IFO 3972) to be tested was precultured in advance in an SCD medium (product of Nippon 
55 Seiyaku K.K.), and the resultant culture solution was used in the test. 

Each (10 ml) of the detergent compositions, which had been diluted to the predetermined concentration (dilution of 
the composition: by 1, 2, 4, 8, 16, 32. 64, 128, 256 or 512) with sterile water, was inoculated with 0.1 ml (10 9 to 10 10 
cells/ml) of the culture solution. When predetermined periods of time (2.5, 5, 10 and 15 minutes) went on, a portion of 



10 
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tec^^gi 



rowth medium to conduct culture. 



the thus-inoculated compdSWn was taken out by a platinum loop and inoculate 
at 30°C for 3 days, thereby judging whether the germ grew or not. 

The results of the germicidal test were expressed in terms of the number of sterilized areas, which is 40 where no 
growth of the germ was observed over all the diluted concentrations and all the periods of time of the reaction. 



Table 4 





Invention product 




i/p nroriur^t 




12 


13 


14 


15 


16 


9 




Triethanolamine monolauryl phosphate (A) 


8 


8 


8 


8 


8 


8 


8 


Benzalkonium chloride (B) 


0.95 


0.9 


0.8 


0.6 


0.2 


1 




Triclocarban (C) 


0.05 


0.1 


0.2 


0.4 


0.8 




1 


Water 


Bal 


Bal 


Bal . 


Bal 


Bal 


Bal 


Bal 


Ratio (B)/(C) of cation to antibacterial agent 


19.00 


9.00 


4.00 


1.50 


0.25 






Germicidal effect (£ coli) 


31 


32 


31 


30 


27 


19 


15 



10 



15 



20 



As apparent from Table 4, it was confirmed that when benzalkonium chloride and triclocarban are incorporated in 
a total proportion of 1.0%, a synergistic effect is recognized compared with the germicidal effect in the case where the 
individual agents are used by itself. 



25 Example 4: 

Detergent compositions of their corresponding formulations shown in Table 5 were used to evaluate their germi- 
cidal effects in accordance with the method of the germicidal test described in Example 3. However, test germs, 
Escherichia coli IFO 3972 and Staphylococcus aureus IFO 12732, and Malassezia furfur IFO 0656 were precultured 
in advance in an SCD medium and a Malt-YE-Tween 80 medium, respectively, and the resultant culture solutions were 
used in the test. 

Besides, E. coli and St aureus were grown on a SCD medium, while Mi furfur was grown on a Malt-YE-Tween 80 
medium. 

Further, their deodorant and antidandruffy effects were evaluated in accordance with the following methods and 
standards. The results are shown in Table 6. 



30 



35 



40 



45 
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(Evaluation method and standard of antidandruffy effect) 

With respect to each of the detergent compositions, the antidandruffy effect was evaluated by shampooing hair of 
panelists composed of five men and five women with the composition once a day for 4 weeks and ranked in accordance 
with the following standard. 

(Evaluation standard) 



: Felt that dandruff was decreased; 

Felt that dandruff was somewhat decreased; 

Felt that no change was recognized; 

Felt that dandruff was somewhat increased; and 

Felt that dandruff was increased. 



The results of the antidandruffy effect were expressed in terms of the average value of the ten panelists in accord- 
ance with the following standard: 



@: At least 4,3, good antidandruffy effect; 

55 0 : 3.6-4.2, somewhat good antidandruffy effect; 

a: 2.5-3.5, fair antidandruffy effect; and 

X: At most 2.4, poor antidandruffy effect. 
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(Evaluation method and starj^^pf deodorant effect) 



With respect to each of the detergent compositions, a service test was conducted once a day for 2 weeks with pan- 
elists composed of five men and five women. 

The deodorant effect was evaluated by an expert valuer as to whether the panelists had a body smell or not upon 
elapsed time of 24 hours after the final cleansing and ranked in accordance with the following standard. 



(Evaluation standard) 



10 5 
4 
3 
2 
1 

15 



Not smeiled; 
Slightly smeiled; 
Smeiled; 

Considerably smeiled; and 
Strongly smeiled. 



The results of the deodorant effect were expressed in terms of the average value of the ten panelists in accordance 
with the following standard: 

©: At least 4.0, good deodorant effect; 

20 0 : 3.2-3.9, somewhat good deodorant effect; 

• a: 2.5-3.1, fair deodorant effect; and 

X: At most 2.4, poor deodorant effect. 
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As apparent from Tables 5 and 6. it was confirmed that when the cationic germicide (B) and the antibacterial agent 
(C) are used in combination like the invention products, good germicidal, antidandruffy and deodorant effects are rec- 
ognized due to the synergistic effect thereof 
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Example 5: (Body shan 

A body shampoo of a formulation shown below was produced in accordance with a method known per se in the art. 



10 



15 



Coconut fatty acid potassium salt 


21% 


Lauroyldiethanolamide 


1% 


Benzalkonium chloride* 


0.5% 


Triclocarban 


0.1% 


Disodium succinate 


0.4% 


Perfume base 


0.5% 


Purified water 


Balance 



•: C 12 /C 14 = 50/5O (by weight) 

20. : The body shampoo thus obtained had excellent detergency and foamability and also high deodorant effect. 

Example 6: (Body shampoo) 

A body shampoo of a formulation shown below was produced in accordance with a method known per se in the art. 

25 





Potassium laurate 


16% 


30 


Potassium palmitate 


2% 


Sodium polyoxyethylene (2) lauryl ether sulfate 


1.5% 




Lauroyldiethanolamide 


1% 




Benzalkonium chloride* 


1% 


35 


Triclosan 


0.1% 




Disodium ethylenediaminetetraacetate 


1.0% 




Perfume base 


0.5% 


40 


Purified water 


Balance 



\ C 12 /C 14 = 50/50 (by weight) 

The body shampoo thus obtained had excellent detergency and foamability and also high germicidal effect. 

45 

Example 7: (Pasty soap) 

A pasty soap of a formulation shown below was produced in accordance with a method known per se in the art. 



50 
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Coconut fatty acid sodium salt 


60% 


Lauroyldiethanolamide 


1% 


Benzalkonium chloride* 


0.8% 


Triclocarban 


0.4% 


Disodium ethylenediaminetetraacetate 


0.8% 


Perfume base 


0.5% 


Purified water 


Balance 


•: Ci 2 /C 14 = 50/50 (by weight) 



The pasty soap thus obtained had excellent detergency and foamability and also high deodorant effect. 
Example 8: (Solid soap) 

A solid soap of a formulation shown below was produced in accordance with a method known per se in the art. 



Sodium laurate 


85% 


Coconut fatty acid sodium salt 


8% 


Lauroyldiethanolamide 


1% 


Benzethonium chloride 


0.5% 


Triclosan 


0.1% 


Triclocarban 


0.1% 


Disodium ethylenediaminetetraacetate 


0.5% 


Perfume base 


0.5% 


Purified water 


Balance 



The solid soap thus obtained had excellent detergency and foamability and also high deodorant effect. 
Example 9: (Antidandruffy shampoo) 

An antidandruffy shampoo of a formulation shown below was produced in accordance with a method known perse 
in the art. 



Sodium polyoxyethylene (2) lauryl ether sulfate 


10% 


Lauroyldiethanolamide 


1% 


Laurie acid amide propylbetaine 


3% 


Benzalkonium chloride 


0.5% 


Piroctone olamine 


0.2% 


Disodium succinate 


0.5% 


Perfume base 


0.5% 
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(continued) 



Purified water 



Balance 



5 The antidandruffy shampoo thus obtained had excellent detergency and foamability and also high antidandruffy 

effect. 

Example 10: (Body shampoo) 

w A body shampoo of a formulation shown below was produced in accordance with a method known per se in the art. 



Sodium monolauryl phosphate 


10% 


Lauroyldiethanolamide 


1% 


Laurie acid amide propylbetaine 


2% 


Cetyl pyridinium chloride 


0.5% 


3-Methyl-4-(1-methylethyl)phenol 


0.1% 


Disodium ethylenediaminetetraacetate 


0.5% 


Perfume base 


0.5% 


Purified water 


Balance 



The body shampoo thus obtained had excellent detergency and foamability and also high deodorant effect. 
Example 11: (Body shampoo) 

30 

A body shampoo of a formulation shown below was produced in accordance with a method known perse in the art. 



35 



40 



45 



50 



Sodium polyoxyethylene (3) lauric acid amide ether acetate 
Sodium polyoxyethylene (10) laurylether acetate 
Benzalkonium chloride 
Triclosan 

Disodium ethylenediaminetetraacetate 
Perfume base 
Purified water 



10% 

5% 

0.5% 

0.3% 

0.5% 

0.5% 

Balance 



The body shampoo thus obtained had excellent detergency and foamability arid also high deodorant effect. 
Example 12: (Antidandruffy shampoo) 

An antidandruffy shampoo of a formulation shown below was produced in accordance with a method known perse 
in the art. 



55 



Disodium polyoxyethylene (2) lauryl ether sulfosuccinate 
Lauroyldiethanolamide 



12% 
2% 



Laurylrwdri 
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(continued) 



10 



Laurylhydroxysulfobetaine 
Benzalkonium chloride 
Zinc pyrithione 
Disodium succinate 
Perfume base 
Purified water 



% 
0.5% 
0.2% 
0.4% 
0.5% 
Balance 



The antidandruffy shampoo thus obtained had excellent detergency and foamability and also high antidandruffy 
effect. 

is Claims 

1. A detergent composition comprising the following components (A), (B) and (C): 
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(A) 5-95 wt.% of an anionic surfactant; 

(B) 0.2-5 wt.% of at least one germicide selected from the group consisting of cationic germicides represented 
by the following general formulae (1) to (4): 



R l R 3 
R 2 R 4 



(1) 



wherein R 1 and R 2 may be the same or different from each other and are independently a long-chain alkyl, 
long-chain alkenyl or long-chain hydroxyalkyl group having 6-14 carbon atoms, said groups R 1 and R 2 having 
16-26 carbon atoms in total, R 3 and R 4 may be the same or different from each other and are independently 
an alkyl or hydroxyalkyl group having 1 -3 carbon atoms, or a polyoxyethylene group having an average number 
of moles of at most 10, and Z 1 is a halogen atom, an anionic residue of an amino acid, fatty acid, or a phos- 
phate, phosphonate, sulfonate or sulfate having a linear or branched alkyl or alkenyl group having 1 -30 carbon 
atoms, or an anionic oligomer or polymer having a styrenesulfonic acid having a polymerization degree of at 
least 3 or containing a condensate of a sulfonated polycyclic aromatic compound, which may have a hydrocar- 
bon group as a substituent group, with formalin; 



CH.3 

R 5 -M-CH,-h^O) 

CH 3 



Z l (2) 



wherein R 5 is a hydrocarbon group having 8-14 carbon atoms or a group represented by the formula: 

CH 3 CH 3 
CH 3 -C- CH 2 - C — OC9H4-OC2H 
CH 3 CH 3 
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Z 1 is a halogen '^^n anionic residue of an amino acid, fatty acid, o^^osphate, phosphonate, sulfonate 
or sulfate having a linear or branched alkyl or alkenyl group having 1-30 carbon atoms, or an anionic oligomer 
or polymer having a styrenesulfonic acid having a polymerization degree of at least 3 or containing a conden- 
sate of a sulfonated polycyclic aromatic compound, which may have a hydrocarbon group as a substitueht 
group, with formalin; 



j . 
t - 

r 

r 



10 



15 



20 



NH NH 



C I -fV NH— C— NH-C— N 
W II II 



(CH*) f 



- 2 Z 2 ( 3 ) 



wherei n Z 2 |s_gluconicacid, acetic acid or hydrochloric acid; and 



25 



I*' 



(4) 



wherein R 6 is a linear or branched alkyl group having 6-1 8 carbon atoms, Z 3 is a halogen atom, an anionic res- 
idue of an amino acid, fatty acid, or a phosphate, phosphonate. sulfonate or sulfate having a linear or branched 

30 alkyl or alkenyl group having 1 -30 carbon atoms, or an anionic oligomer or polymer having a styrenesulfonic 

acid having a polymerization degree of at least 3 or containing a condensate of a sulfonated polycyclic aro- 
matic compound, which may have a hydrocarbon group as a substituent group, with formalin; and 
(C) at least one antibacterial agent selected from the group consisting of triclosan, triclocarban, DMDM hydan- 
toin, piroctone olamine, zinc pyrithione, selenium disulfide, climbazole and 3-methyl-4-(1-methylethyl)phenol, 

35 wherein the weight ratio (B)/(C) of the cationic germicide of the component (B) to the antibacterial agent of the 

component (C) is 0.1 to 25. , 

2. The detergent composition according to Claim 1 . wherein the component (A) is at least one selected from the group 
consisting of higher fatty acid salts, polyoxyalkylene alkyl ether carboxylic acids and salts thereof, alkylsulfates, 
40 alkylsulfonates. alkylbenzenesulfonates. polyoxyalkylene alkyl ether sulfates, alkylphosphates. polyoxyalkylene 
alkyl ether phosphates, polyoxyalkylene alkylamide ether carboxylic acids and salts thereof, alkylsulfosuccinates, 
polyoxyalkylene alkyl ether sulfosuccinates, N-acyl-N-methyltaurinic acid salts, N-acylsarcosinates, a-olefin-sul- 
fonates, acylated isethionates, and acylated glutamic acid and salts thereof. 

45 3. The detergent composition according to Claim 1 , wherein the component (A) is at least one selected from the group 
consisting of higher fatty acid salts, alkylsulfates, polyoxyalkylene alkyl ether sulfates, alkylphosphates, polyoxy- 
alkylene alkylamide ether carboxylates, acylated isethionates, polyoxyalkylene alkyl ether carboxylic acids and 
. polyoxyalkylene alkyl ether sulfosuccinates. 

so 4. The detergent composition according to Claim 1 , wherein the component (A) is at least one selected from the group 
consisting of alkylsulfates or polyoxyalkylene alkyl ether sulfates represented by the following general formula (5): 



R 7 0-(CH 2 CH 2 0) n -S0 3 M 1 



(5) 



55 



wherein R 7 is a linear or branched alkyl or alkenyl group having 8-20 carbon atoms, n is a number of 0-10 on the 
average, and M 1 is an alkali metal or alkaline earth metal atom, or an ammonium, alkylammonium or alkanolam- 
monium group; and higher fatty acid salts represented by the following general formula (6): 
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R 8 COOX (6) 

wherein R 8 is a linear or branched alky I or alkenyl group having 7-21 carbon atoms, and X is a potassium or sodium 
atom, or an ammonium or alkanolammonium group. 

5 

5. The detergent composition according to any one of Claims 1 to 4, wherein the component (B) is selected from the 
group consisting of benzalkonium chloride, benzethonium chloride, cetyl pyridinium chloride, chlorhexidine gluco- 
nate, chlorhexidine acetate and chlorhexidine hydrochloride. 

w 6. The detergent composition according to any one of Claims 1 to 5, wherein the component (C) is at least one 
selected from the group consisting of triclosan, triclocarban, piroctone olamine, DMDM hydantoin, zinc pyrithione, 
selenium disulfide and 3-methyl-4-(1-methylethyl)phenol. 



7. The detergent composition according to any one of Claims 1 to 6, which further comprises a metal chelating agent. 



15 



8. The detergent composition according to Claim 7, wherein the metal chelating agent is selected from the group con- 
sisting of aminopolycarboxylic acid type chelating agents, aromatic and aliphatic carboxylic acid type chelating 
agents, amino acid type chelating agents, ether polycarboxylic acid type chelating agents, phosphonic acid type 
chelating agents, hydroxycarboxylic acid type chelating agenis, phosphoric acid type chelating agents, cheating 
20 agents of the polyelectrolyte (including oligomer electrolyte) type, and dimethylglyoxime. 
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(54) Detergent composition 

(57) Disclosed herein is a detergent composition 
comprising (A) 5-9.5 wt.% of an anionic surfactant, (B) 
0.2-5 wt.% of at least one germicide selected from 
among cationic germicides such as benzalkonium salts 
and chlorhexidine salts, and (C) at least one antibacte- 



rial agent such as triclosan, wherein the weight ratio (B) 
/(C) of the cationic germicide of the component (B) to 
the antibacterial agent of the component (C) is 0.1 to 25. 
The detergent composition has excellent detergency, 
foamability and germicidal effect. 
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